GRATE ASSEMBLY 



BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

The present invention relates to drainage system grate assemblies. 
More particularly, the present invention relates to a drainage system grate 
assembly including a drainage system grate that can be secured over a drainage 
system without deforming the grate or causing a tripping hazard. 

2. DESCRIPTION OF PRIOR ART 

Drainage system grates are typically comprised of several tread bars 
and two or more crossbars that drop into frames to cover drainage systems. The 
frames are typically secured over or within a drainage system, while it is being 
constructed. The frames not only support the grates, but also provide a 
convenient platform to which the grates may be secured. 

Drainage system grates are typically secured to their frames by 
grate locking assemblies to prevent theft by vandals or thieves and to ensure that 
the grates don't become unseated by heavy use. Stolen or unseated grates are 
hazardous, because a removed or unseated grate cannot prevent a person or a 
vehicle from falling into a drainage system. 

Common grate locking assemblies typically include a grate bar 
affixed either above or below a few tread bars of a grate. A bolt is used to secure 
the grate bar to a locking bar, which is located within the drainage system and 
contacts the grate's frame to preventthe grate from being removed or unseated. 

There are two main problems with these assemblies. One is that the 
grate bar must be added to an otherwise ready-to-install grate. This complicates 
the installation and can result in an aesthetically unappealing grate. 

Another problem is that the grate bar is typically only affixed to some 
tread bars. This stresses those tread bars and not others. The stressed tread 



bars can bend and cause an uneven surface. The uneven surface is aesthetically 
unappealing and can present a tripping hazard. 

Another common grate locking assembly uses a recessed area in 
two adjacent tread bars of a grate. The recessed area includes a hole through 
which a bolt penetrates, such that a head of the bolt rests in the recessed area. 
The bolt is attached to a locking bar below the grate allowing the locking bar to be 
rotated, such that ends of the locking bar seat within grooves in a frame. The 
grooves prevent the locking bar and the grate from being removed or unseated. 
A disadvantage of this construction is that only two tread bars are stressed, which 
can cause an uneven surface as discussed above. 

Accordingly, there is a need for an improved drainage system grate 
assembly that overcomes the limitations of the prior art. 

SUMMARY OF THE INVENTION 

The drainage system grate assembly of the present invention 
overcomes the above-identified problems and provides a distinct advance in the 
art. More particularly, the present invention relates to a drainage system grate 
assembly including a drainage system grate that can be secured over a drainage 
system without deforming the grate or causing a tripping hazard. 

The preferred drainage system grate assembly broadly comprises 
a grate, a frame to support the grate, and a locking device to hold the grate within 
the frame. The grate comprises two or more crossbars and a plurality of tread 
bars. Each crossbar spans a watercourse of a drainage system and is supported 
by the frame at both ends of the crossbar. The crossbar includes an integral 
flange. The flange protrudes from the crossbar substantially horizontally and 
includes at least one hole centered within the flange. 

Each tread bar spans the watercourse perpendicularly from and is 
supported by the crossbars. Each tread bar seats in a channel in each crossbar 
and includes a course upper surface to ensure good traction and prevent a 
person or vehicle from slipping as they traverse over the watercourse. 



-3- 

The frame is typically formed or set into the watercourse during 
construction of the drainage system. The frame includes ledges which support 
the crossbars and sidewalls which prevent the grate from moving laterally. The 
frame also typically includes shelves. 
5 The locking device comprises a substantially horizontal member, a 

nut retaining member, and two substantially vertical members. The substantially 
horizontal member includes a penetration where a bolt is inserted through the hole 
in the flange to engage a nut in the nut retaining member. 

As the bolt is turned, the locking device is raised until one of the 
ft) substantially vertical members contacts one of the shelves in the frame. The 

SD substantially vertical member contacting one of the shelves of the frame secures 

Si 

U the grate within the frame. 

J A locking bar may be used as an alternative to the locking device. 

% The locking bar is used similarly to the locking device except that it spans the 

§6 watercourse and contacts shelves of the frame on either edge of the watercourse. 

u 

£i In use, an installer prepares the grate assembly by inserting the bolt 

nl through the hole in the flange and the penetration to engage the nut slightly. The 
installer then positions the locking device or the locking bar so that it will not 
contact the frame on the way down. Then, the installer seats the grate within the 
20 frame and repositions the locking device or locking bar so that it will contact the 
frame on the way up. When the locking device or locking bar is in position, the 
installer turns the bolt until the locking device or the locking bar contacts the 
shelves of the frame, thereby securing the grate within the frame. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

A preferred embodiment of the present invention is described in 
detail below with reference to the attached drawing figures, wherein: 

FIG. 1 is a perspective view of a drainage grate assembly 
constructed in accordance with a preferred embodiment of the present invention 
30 and shown covering a watercourse of a drainage system; 
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FIG. 2 is a partial elevation view of a preferred first embodiment of 
a grate seated within a frame and secured therein by a locking device; 

FIG. 3 is an elevation view of a preferred first embodiment of a 

crossbar; 

FIG. 4 is a partial elevation view of the crossbar of FIG. 3; 

FIG. 5 is an elevation view of the grate of FIG. 2 seated within the 
frame and secured therein by a locking bar; 

FIG. 6 is an elevation view of a preferred second embodiment of a 
crossbar; and 

FIG. 7 is an elevation view of a grate comprising the crossbar of FIG. 
3 and the crossbar of FIG. 6 seated within the frame showing the locking device 
and the locking bar. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

Referring to FIG. 1, a drainage system grate assembly 10 
constructed in accordance with a preferred first embodiment of the invention 
broadly comprises a grate 12 seated within and supported by a frame 14. The 
grate 12 comprises two or more crossbars 16 and a plurality of tread bars 18. 
Each crossbar 16 spans a watercourse 20 of a drainage system 21 and is 
supported by the frame 14 at both ends. 

Also referring to FIG. 2, each tread bar 1 8 spans the watercourse 
20 perpendicularly from and is supported by the crossbars 16. Each tread bar 
18 includes a substantially horizontal grip portion 22 and a substantially vertical 
channel portion 24. The grip portion 22 has a course upper surface to ensure 
good traction and prevent a person or vehicle from slipping as they traverse over 
the watercourse 20, and two shoulders 26. Each tread bar 18 is preferably 
constructed of extruded aluminum but may be formed of any rigid material. 

The frame 14 is typically formed or set into the watercourse 20 
during construction of the drainage system 21. The frame 14 can completely 
circumvent the watercourse 20 or only reside on two opposing edges of the 



watercourse 20. The frame 1 4 includes substantially horizontal ledges 28 which 
support the crossbars 1 6 and substantially vertical sidewalls 30 which prevent the 
grate 1 2 from moving laterally. The frame 14 also includes one or more shelves 
32. The frame 14 is preferably constructed of extruded aluminum, but may be 
any rigid material. 

Referring to FIGs. 1 and 2, the grate assembly 10 also includes a 
locking device 34 which is attached between the grate 1 2 and the frame 14 by a 
bolt 36, and a nut 38 for securing the grate 12 over the watercourse 20. The 
locking device 34 comprises a horizontal member 40, a nut retaining member 42, 
and two vertical members 44. The horizontal member 40 includes a penetration 
46 where the bolt 36 penetrates and engages the nut 38 in the nut retaining 
member 42. The locking device 34 is preferably constructed of extruded 
aluminum but may be formed of any rigid material. 

During installation of the grate, the bolt 36 supports the locking 
device 34 below the grate 12. Once the grate 12 is installed, the bolt 36 may be 
turned to raise the locking device 34 until one of the vertical members 44 contacts 
one of the shelves 32 of the frame 14. The vertical member 44 contacting one of 
the shelves 32 secures the grate 12 within the frame 14. 

Also referring to FIG. 3, each crossbar 16 includes a substantially 
horizontal top surface 48, a first and a second slanted side 50,52 adjacent to and 
on opposite edges of the top surface 48, a substantially vertical sidewall 54 
adjacent the first slanted side 50, an integral flange 56 adjacent the second 
slanted side 52, and a substantially horizontal bottom surface 58. Each crossbar 
16 is preferably constructed of extruded aluminum but may be formed of any rigid 
material. Each crossbar 1 6 is approximately 1 .1 25 inches tall and approximately 
1 .38 inches wide. The length of each crossbar 1 6 is determined by the width of 
the frame 14, which is determined by the width of the watercourse 20. The 
present invention can be designed to accommodate any watercourse 20, 
therefore, the length and width of each crossbar 1 6 is a matter of design choice. 



The top surface 48 is approximately 0.1 5 inches wide. Each slanted 
side 50,52 is sloped inward at an approximately 23° angle from the vertical. The 
sidewall 54 is approximately 0.25 inches tall. The flange 56 is approximately 0.305 
inches thick and extends substantially horizontally approximately 0.5 inches from 
where it adjoins the second slanted side 52. 

One or more holes 60 are substantially centered in the flange 56 and 
laterally spaced approximately 0.75 inches on center. Each hole 60 has an 
approximately 0.25 inch diameter. 

Additionally, a slot 62 is cut into the bottom surface 58 along the 
length of each crossbar 1 6. The slot 62 is approximately 0.375 inches wide and 
approximately 0.3 1 5 inches deep. The slot 62 is centered below the top surface 
48. 

Also referring to FIG.4, a plurality of channels 64 are cut into the top 
surface 48 across each crossbar 1 6 to support the tread bars 18. The channels 
64 are approximately 0.25 inches wide and approximately 0.82 inches deep 
spaced approximately 0.5 inches apart. Each hole 60 is substantially centered 
between the channels 64. 

The shoulders 26 of the tread bars 1 8 rest on the top surface 48 of 
the crossbar 1 6. The channel portion 42 of the tread bars 1 8 seats within one of 
the channels 36 of each crossbar 16. As can be seen by the given dimensions, 
the slot 62 is of sufficient depth so as to meet each channel 64 and allow the tread 
bars 18 to be secured to the crossbar 16 by welding a bead along the slot 62. 

Also referring to FIG. 5, a locking bar 70 may be used to replace the 
locking device 34. The locking bar 70 is used similarly to the locking device 34 
except that it spans the watercourse 20 and contacts the shelves 32 of the frame 
14 on either edge of the watercourse 20. The nut 38 may be attached to the 
locking bar 70 via a retaining member similar to the retaining member 42 of the 
locking device 34. Alternatively, the locking device 34 or the locking bar 70 may 
be threaded to engage the bolt 36. 



-7- 

In use, an installer prepares the grate 12 by inserting the bolt 36 
through the hole 60 in the flange 56 and the penetration 46 in either the locking 
device 34 or the locking bar 70, engaging the nut 38 slightly. The installer then 
positions the locking device 34 or the locking bar 70 so that it will not contact the 
frame 1 4 on the way down. Then , the installer seats the grate 1 2 within the frame 
14 and repositions the locking device 34 or the locking bar 70 in position below 
the shelves 32 of the frame 14. As the installer turns the bolt 36, the locking 
device 34 or the locking bar 70 rises to contact the shelves 32 of the frame 14, 
thereby securing the grate 12 within the frame 14. 

Referring to FIG. 6, a crossbar 116 of a preferred second 
embodiment is similar to the crossbar 1 6 of the preferred first embodiment and 
includes a substantially horizontal top surface 148, a substantially vertical sidewall 
*P 1 54 adjacent the top surface 1 48, a slanted side 1 52 adjacent the top surface 
Q 148, an integral flange 156 adjacent the slanted side 152, and a substantially 

|p horizontal bottom surface 158. In all other respects, the crossbar 1 16 of the 
jS; preferred second embodiment is preferably identical to the crossbar 1 6 of the 

f:J preferred first embodiment. 

Referring to FIG. 7, the crossbar 1 1 6 is typically used near ends of 
the tread bars 18 and along the ledges 28 of the frame 14. The crossbar 1 1 6 of 
20 the preferred second embodiment can also be used in conjunction with the 
crossbar 16 of the preferred first embodiment. 

It can be seen that the slanted sides 24,26,152 of both crossbars 
16,116 can act to divert water and other debris around the crossbar 16,116, thus 
allowing the water to collect in the watercourse 20. While the crossbar 1 6 of the 
25 preferred first embodiment is more stable than the crossbar 1 1 6 of the preferred 
second embodiment, the crossbar 1 16 of the preferred second embodiment is 
better suited to be located along the ledges 28 of the frame 1 4. This is because 
the sidewall 1 54 can be seated flush with the frame 14 and the slanted side 1 52 
can divert water into the watercourse 20. If the crossbar 16 of the preferred first 
30 embodiment were to be located along the ledges 28 of the frame 14, the first 



slanted side 50 could trap water against the frame 1 4 . Trapped water may cause 
corrosion or sanitation problems. 

While the present invention has been described above, it is 
understood that other materials and/or dimensions can be substituted. 
Additionally, items which have been described as preferably identical to another 
item may have differences, as a mater of design choice. These and other minor 
modifications are within the scope of the present invention. 

Having thus described a preferred embodiment of the invention, what 
is claimed as new and desired to be protected by Letters Patent includes the 
following: 



